It is shown that the isometry group of the de Sitter spacetime includes two different three-dimensional Abelian subgroups which transform between themselves through a discrete isometry corresponding to the time reversal in the five-dimensional Minkowski spacetime embedding the de Sitter one. The eigenfunctions of the generators of these Abelian subgroups form two different sets of quantum modes correlated by the mentioned isometry. de Sitter isometry corresponding to the time reversal in the five-dimensional Minkowski spacetime embedding the de Sitter one.
The quantum theory of fields on the de Sitter spacetime has the advantage of the SO (1, 4) symmetry [1] which provides one with the conserved so (1, 4) generators commuting with the operators of the field equations [2] . These differential operators represent the principal quantum observables which enable one to define quantum modes as common eigenfunctions of several sets of commuting operators including that of the field equation.
However, the physical meaning of these generators is not fully understood even though in the flat limit one recovers the Poincaré symmetry [2] . An open problem is related to the presence in SO (1, 4) of two Abelian subgroups T(3) among them only one can be interpreted as the subgroup of space translations in the (co)moving charts [3] . The role of the second T (3) subgroup remains obscure as long as its generators are less studied so far. For this reason we would like to analyze here the relation between these two T(3) subgroups investigating the properties of the mode functions defined as eigenfunctions of their generators. Our principal result points out that these subgroups transform between themselves through a discrete O (1, 4) de Sitter isometry corresponding to the time reversal in the five-dimensional Minkowski spacetime embedding the de Sitter one.
Let us start with the de Sitter spacetime (M,g) defined as the hyperboloid of radius 1/ω 1 in the five-dimensional flat spacetime   . In this manner (M,g) is defined as a homogeneous space of the pseudo-orthogonal group O (1, 4) . The proper O (1, 4) transformations form the subgroup SO (1, 4) while the improper ones have to be written using discrete transformations on M 5 .
The group SO (1, 4) is in the same time the gauge group of the metric η 5 and the isometry group, I(M), of the de Sitter spacetime. Its universal covering group, S(M) = Spin(η5) = Sp (2,2), is the group of external symmetry as defined in Ref. [4] . This has the Lie algebra s(M) = sp(2,2) ~ so (1, 4) for which we use the covariant real parameters
In this parametrization, any Λ(ξ)SO(1,4) produces the linear transformation We assume now that (M,g) is equipped with the local chart {t, x  } of conformal time t and Cartesian space coordinates defined by the functions
giving rise to the conformal-flat line element 1 We denote by ω the Hubble de Sitter constant since H is reserved for the Hamiltonian operator 40
This chart covers the expanding part of M for t(−∞,0) and
while the collapsing part is covered by a similar chart with t>0 [3] .
In these charts it is convenient to use the basis  
of the natural representation of the so(1,4) algebra which is formed by the energy operator
), the momentum operator P  and its dual, Q  , whose components are defined as [2] , ) (
and the angular momentum
. These generators satisfy the
,
The first Casimir operator of this algebra coincides to the Klein-Gordon operator, ) without to affect the other generators. This transformation can not be an SO (1, 4) isometry since the so (1, 4) 
and by Π [4] which gives
The other isometries, π [i] , are simple mirror transformations of the space coordinates x i such that the (space) parity reads 
